This article reports the effect of coexposure to Indian chrysotile asbestos (5 mg/rat) and kerosene soot (5 mg/rat) on the pulmonary phase and phase 11 drug-metabolizing enzymes 1, 4, 8, 16, 30, 90, and 150 days after a single intratracheal inoculation. Exposure to soot resulted in a significant induction of the pulmonary microsomal cytochrome P450 and the activity of dependent monooxygenase, benzo[alpyrene (B[a]P) hydroxylase, and epoxide hydrase at all time intervals. On the other hand, the cytosolic glutathione S-transferase (GST) activity was induced at days 1, 4, 8, 16 , and 30 after exposure, followed by inhibition in the enzyme activity. In contrast, chrysotile exposure depleted cytochrome P450, B[aiP hydroxylase, epoxide hydrase, and GST at initial stages, while all these parameters except GST were induced at later stages. However, coexposure to chrysotile and soot led to a significant inhibition in the cytochrome P450 levels, activities of B[a]P hydroxylase, epoxide hydrase, and GST at initial stages of exposure. At advanced stages, however, an additional increase in cytochrome P450, B[a]P hydroxylase, and epoxide hydrase but a decrease in GST was observed. These results clearly show that the intratracheal coexposure to high levels of asbestos and kerosene soot alters the metabolic activity of the lung, which in turn may retain toxins in the system for a longer period, resulting in adverse pathological disorders. -Environ Health Perspect 102 (Suppl 5):181 -183 (1994) 
Introduction
Occupational exposure to asbestos produces both malignant (bronchogenic carcinoma, mesothelioma) and nonmalignant (lung and pleural fibrosis) diseases in the respiratory tract (1) . In India, the majority of asbestos factory workers use kerosene as a domestic fuel because of its low cost. This creates the possibility of their exposure to asbestos at the workplace and to combustion products of kerosene (soot) at home, which may create serious health problems. Earlier reports have suggested that the continuous derangement in the pulmonary drug-metabolizing enzyme systems by asbestos affects the metabolism and clearance of a variety of environmental pollutants reaching the lung (2-4). Because kerosene soot has both aliphatic and aromatic hydrocarbons (3, 5) , these hydrocarbons, which would be metabolized by cytochrome P450 dependent monooxygenase, may metabolize in the presence of asbestos, so that their persistence, and hence, toxic responses in the system may be affected. In this article, we report the effect of coexposure to Indian chrysotile asbestos and kerosene soot on the pulmonary phase I and phase II drug-metabolizing enzymes after 1, 4, 8, 16, 30, 90 , and 150 days of exposure. (8) , epoxide hydrase (9) , glutathione S-transferase (GST) (10) and protein (11) were assayed by standardized methods. The results were presented as mean ± standard error (SE) of six animals. Statistical significance was determined by Student's t-test (two-tailed) and a value of p < 0.05 was considered significant.
Materials and Methods

Results
Exposure of kerosene soot resulted in a significant induction of microsomal cytochrome P450 in rat lungs after 1, 4, 8, 16, 30, 90 , and 150 days with a maximum induction (-570%) at day 1, followed by a gradual loss in the induction of cytochrome P450 (Table 1) to 16 days after exposure. There was a significant induction in the hemoprotein content at longer treatment periods as compared to soot alone. However, coexposure to chrysotile and soot increased the cytochrome P450 content in lung microsomes compared to the effect of chrysotile alone. B[a]P hydroxylase and epoxide hydrase followed a similar pattern.
In the cytosolic fraction obtained from experimental animals, there was a small but statistically significant increase in the activity of GST 1, 4, 8, and 30 days after exposure to soot followed by inhibition of that activity on days 90 and 150. Exposure to chrysotile alone showed a significant inhibition in the activity of GST at all time intervals, as did coexposure to chrysotile and soot compared to soot alone, while the enzyme activity was significantly higher after up to 30 days, compared to chrysotile alone.
Discussion
Pulmonary phase I and phase II drug metabolizing enzyme systems play an important role in both the metabolic activation and deactivation of a variety of lipophilic chemical carcinogens, rendering them hydrophilic prior to their rapid clearance from the body (12) . In the initial stages of combined exposure to chrysotile and soot, the significant decrease in the activity of B[a]P hydroxylase and depletion of cytochrome P450 levels, compared to the effect of soot exposure alone, may slow down the metabolism of procarcinogenic substances in soot in the lung, retarding the clearance of the lipophilic procarcinogens (2, 3) . The accumulated procarcinogens may then increase the number of fibers penetrating the epithelium, increasing their persistence. This has been observed with cigarette smoke and asbestos (13) . However, in the later stages after exposure, a reverse pattern with a progressive increase in the cytochrome P450 contents was recorded, although the (15) .
The increase in activity of epoxide hydrase monitored in the advanced stages of coexposure to chrysotile and soot may produce more reactive carcinogenic epoxides. Further, due to the inhibition of GST activity in the late stages, epoxides may persist for longer and may be able to react with biological macromolecules, leading to a potential increase of lung cancer (2) . Additional evidence on disease development in asbestos-exposed subjects may be derived from the fact that the incidence of bronchogenic carcinoma in smoking subjects is much higher than in nonsmokers (16) .
These studies in rats indicate that chrysotile, together with kerosene soot, influences the clearance mechanism of the lung by altering the activities of drug metabolizing enzymes. This results in the retention of toxic compounds in the system which may lead to multiple hits with time causing neoplastic progression.
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